SUMMARY A review of 850 acute unselected stroke cases at Harlem Hospital found only 25 (3%) who met a clinical definition of pure motor hemiparesis. Compared to other cerebral infarction survivors, the 23 pure motor syndrome survivors were slightly younger, not much more often hypertensive and did not make a faster recovery.
Introduction SINCE ITS DESCRIPTION by
,' the syndrome of pure motor hemiplegia or hemiparesis has fascinated investigators of stroke. Little has been added to the original elegant clinicopathologic report; many unanswered questions remain about the syndrome's occurrence and prognosis. To address some of these questions, a large series of unselected new stroke cases was reviewed from a purely clinical standpoint.
Methods
All cases reviewed were taken from the 1971 to 1973 registry of the Harlem Regional Stroke Program at Harlem Hospital. The Program's methods are detailed elsewhere. 2 The registry included nearly all patients with new stroke consecutively entering a large municipal hospital whose policy is to admit all new stroke patients. Ninety-eight percent of the patients were black, with an average age of 65 years.
Each patient who survived long enough was examined according to a protocol by neurologists who also did interval follow-ups. For patients who died earlier (none of whom are in this report), a neurology resident's findings were abstracted. The mean time lapse from admission to examination for pure motor hemiparesis (PMH) cases was 1.7 days (standard deviation 1.6 days); for comparison cases, it was 1.2 days (standard deviation 1.7 days). Examination results were categorized and coded according to the British Medical Research Council system for rating peripheral nerve injuries. 3 The first examination and interview lasted 20 to 30 minutes; subsequent ones averaged 15 minutes for the examination itself. The first two follow-up examinations were seven and 30 days after admission; the next two were monthly, and the next three trimonthly. Intermediate follow-up examinations were done on both study groups at least nine months after onset (table 1). All but one of the 18 PMH patients followed were seen in the stroke follow-up clinic, whereas seven of the 20 comparison cases had to be visited in nursing homes or at their own residences. For all patients in the registry, clinical particulars defined elsewhere 2 had been recorded at the first evaluation or later as available. Hypertension by Harlem Regional Stroke Program (HRSP) criteria meant "history of actually having been treated for high blood pressure or the finding of two or more diastolic blood pressure readings greater than 100 mm Hg at least three days after admission or prior to the stroke."
2 Because this arbitrary definition was felt by some to be too specific, we reviewed the hospital charts of PMH and comparison cases. All those who had one or more diastolic readings above 90 mm Hg were called "hypertensive by other criteria."
Our criteria for the diagnosis of pure motor hemiparesis or hemiplegia were these: (1) the clinical impression of new stroke and consistent laboratory findings; (2) paresis of face, arm, and leg; (3) no evidence of aphasia, motor apraxia, visual field cut, sensory loss in any modality, cerebellar signs, bulbar involvement, or acute dementia; (4) systematic review of the hospital chart by one of us confirming that no other experienced examiner had found any nonmotor signs.
Comparison cases for the PMH patients were selected by sampling randomly from among the 720 registry cases of nonhemorrhagic cerebral infarction until an equal number of patients had been found who (1) had hemiparesis; (2) did not have PMH; (3) had been examined at least twice by the stroke team; and (4) had been discharged alive. Both study groups were compared to acute cases of all types of stroke coming from a specific geographic "core area" 4 in which the majority of hospitalized stroke patients are treated at Harlem Hospital. This third group gives some community perspective on the study groups, although it is not based on complete case ascertainment and includes cases of cerebral hemorrhage as well as infarction.
The statistical method used was a comparison of proportions of two independent samples by the normal curve test (two-tailed).
Results
Of 850 registry cases, 25 (3%) met our definition of PMH. Two of these patients died in the same hospitalization months later of processes which had preceded their strokes, and are not considered further in analysis of survival. No autopsy was done in either case. previous stroke, diabetes mellitus or clinical cardiovascular disease. Even when the criteria for hypertension were lowered, four of the 23 PMH cases and six of the 23 comparison cases were not proved hypertensive at admission. However, in later follow-up of the four apparently normotensive PMH patients, one required antihypertensive agents, one died before follow-up was established, and two had many normal blood pressure readings each. Of the six apparently normotensive comparison cases, data were lacking for three cases lost to follow-up, two were placed on antihypertensive agents, and one had consistently normal blood pressures.
Only one marked difference appeared between the "core area" cases and PMH or comparison cases. The prevalence of diabetes mellitus was greater in each of the study groups than in the core area cases.
The left side was weak in 17 (74%) of the PMH patients and in 11 (48%) of the comparison cases. The difference is not statistically significant.
Deaths weighed heavily in losses to follow-up. Among the PMH cases, in 46 patient-years of follow-up there were deaths at nine months, ten months, one year and 2.75 years after onset. Only the last of these patients had had a middleterm examination. The death at nine months was due to a second stroke. The causes of death in the other cases were not determined by us. Among the comparison cases (42 patient-years), patients died at five months, one year, 1.5 years and 2.5 years. The first two of these died before routine follow-up could be established.
Non-fatal second strokes occurred at 12 and 18 months in two PMH patients. Both strokes were mild; one was contralateral and one ipsilateral. One comparison patient had a mild contralateral deficit 13 months after his first. No follow-ups beyond three years are reported here.
As Table 3 shows, most patients in each category had motor deficits equal in the upper and lower limbs. More PMH patients had relative sparing of the lower extremity, but the difference is insignificant. Table 4 shows the distribution of motor deficits in upper and lower limbs independent of each other. Again, by our rating system, there is no difference in severity between the two groups. At the oneweek examination, the proportions of each group with each deficit level were nearly identical (table 5) . Follow-up many months later showed that two-thirds of each group had mild lower extremity deficit or no deficit. PMH patients had no or slight deficit in the upper extremity more often than comparison cases (table 6). Seventeen (74%) of the PMH patients and 15 (65%) of the comparison cases evinced marked motor improvement during the follow-up period. In two PMH and three comparison cases there was no residual deficit.
Laboratory data were not completely retrieved. It was notable, however, that six (33%) of 18 PMH patients studied had a positive technetium brain scan, and 13 (76%) of 17 had cerebrospinal fluid protein levels higher than 45 mg/dl. The corresponding figures for comparison cases are 11 of 22 and six of seven.
Discussion
Fisher and Curry 1 described 50 cases of "pure motor hemiplegia of vascular origin" of whom nine patients came to autopsy. In six patients there were small infarcts ("lacunes") in the internal capsule and in three patients in the basis pontis. Forty-eight patients were hypertensive. Nearly a third had hemiparetic transient ischemic attacks in the 48 hours prior to the fixed stroke. Of the 28 patients followed more than six months, recovery was "total" in 15, moderate in nine, and poor in four. Four patients had had a previous pure motor stroke on the opposite side, and two later had second strokes on the opposite side.
In a pathological study, Fisher* found one or more lacunes in 114 (11%) of the brains of 1,042 consecutively autopsied adults. Ten percent of these were located in the internal capsule or corona radiata, and 16% were in the pons. All but three subjects with lacunes had had documented Our findings permit several preliminary conclusions about the syndrome of pure motor hemiparesis. First, it seems less common than one might expect, occurring in only 3% of unselected stroke cases in an area of high hypertension prevalence. 8 Even when the denominator is refined to nonembolic cerebral infarctions, PMH makes up only 25 of 636, or about 4%. Second, hypertension, absent in only two of Fisher's and Curry's 50 cases, was present in at least 22 of our 25. Two patients were incontestably normotensive, although one of these was a diabetic. Aronson 7 has shown an association between diabetes mellitus and lacunar infarcts, especially in the pons, but does not relate its association to PMH. Brodal's 8 description of his own stroke is of PMH presumed secondary to embolus from carotid atherosclerosis. He was normotensive. Third, the degree and rate of improvement differ little between PMH survivors and surviv- ing cerebral infarction comparison cases. Fourth, the prognosis for repeat stroke or for life may be no more favorable than that for all cerebral infarctions, although our small numbers and short duration of follow-up do not allow a firm statement. Two more patients had non-fatal recurrent strokes. Fifth, the lesion causing PMH may be larger than usually suspected. Fisher 5 found most lacunes to be 1 to 4 mm in diameter, the largest in 114 cases being 17 mm. In the survey by Fisher and Curry, 1 they described one internal capsule lacune which was 2.5 X 1 X 0.8 cm. One-third of our cases, however, had positive brain scans, suggesting larger lesions. There was no autopsy confirmation in our series.
Larger lesions causing PMH, reported in the literature, include Weintraub and Glaser's" case of a nocardial abscess in the motor cortex and a case of PMH following recraniotomy for postoperative bleeding reported by Igapashi et al. 10 Chokroverty et al., 11 moreover, recently described PMH due to infarction of a medullary pyramid.
Since, fortunately, this stroke syndrome is usually seen only clinically, it is worth continuing efforts to define its course. Advice to the patient and the rehabilitation team can then be made more specific. At the same time, further laboratory information (especially computerized axial tomography) should sharpen anatomic understanding.
